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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: VT00076

Name of Dam: Knapp Brook Site No. 1
Town: Cavendish

County and 3State: Windsor County, Vermont
Stream: Knapp Brook

Date of Inspection: April 23, 1979 and May 22, 1979

BRIEF ASSESSMENT

The Knapp Brook Site No. 1 dam is an earth embankment dam with
clay core. The dam is approximately 400 feet lo:g and 21 feet high.
The dam and pond are currently utilized as a State of Vermont Fish
and Gamz Pond. A concrete drop structure containing a 4-foot concrete
discharge pipe is the primary control of flow at the dam. This struc-
ture is supplemented by an emergency spillway cut out of the left
abutment. The drainage area for the dam is 3.2 square miles, of which
2.9 square miles is controlled by another dam, Knapp Brook Site No. 2,
1400 feet upstream. Under normal flow conditions, the impoundment
behind Knapp Brook Site No. 1 is 166 acre-feet with a surface area of
26 acres.

The dam is classified as small and has a significant hazard poten-
tial. Based on size and hazard classifications, a 1/2 Probable Maximum
Flood (1/2 PMF) of 4,600 CFS was used as the test flood inflow. The
routed test flood outflow was 4,570 CFS. The total spillway and drop
structure capacity is 2,550 CFS which is 56 percent of the routed test
flood outflow. The test flood would overtop the dam by 1.1 feet.

The dam is judged to be in good condition. The following signifi-
cant findings were determined during the investigation:

1. The emergency spillway is overgrown with brush and does not
have adequate capacity to carry the test flood.

2. A wet area was found near the left abutment of the dam. No
water was seen flowing, but the area was soggy and had developed
some minor sloughing.

3. The dam, as constructed, appears to be inconsistent with the
plans for elevatiou and emergency spillway detail.

4. The earth embankment dam has a nonuniform crest elevation.
The center of the earth embankment is 1.5 feet lower than the
abutments.
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The present dam is in good condition and it is recommended that
the following actions be instituted under the guidance of a registered
professional engineer qualified in dam design within two years of the
receipt of this report:

1.

Institute a biennial program of technical inspections to
include monitoring of the wet areas near the left abutment
for flow volume and evidences of soil transport.

Remov.: brush a.d beaver dams from the emergency spillway.
Asscss the need for greater spillway capacity.

Level the top of the dam from abutment to abutment.

Inspect the inlet structure for evidence of cracking and
spalling.

Prepare as-built plais to reflect elevations and distances
as they exist,

Round-the-clock monitoring should be provided during periods
of unusually heavy rain.
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dameg, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
) Office of Chicf of Engineers, Washington, D.C. 20314. The purpose
- of a Phase 1 Investigation is to identify expeditiously those dams
I- which may pose hazards to human life or property. The assessment

of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses in-
volving topegraphic mapping, subsurface investigations, testing and

detailed computational evaluations are bevond the scope of a Phase
. I Investigation; however, the investigation is intended to identify
.. any need for such studies.

In revi_-wing this report, it should be realized that the reported
condition of the dam is based on observations of field conditions
at the time of inspection along with data available to the inspection
team. In cases where the reservoir was lowered or drained prior to
o inspection, such action, while improving the stability and safety of
S the dam, removes the normal load on the structure and may obscure
- certain conditions which might otherwise be detectable if inspected
S under the normal operating environment of the structure.

3 It is important to note that the condition of a dam depends on

l numerous and constantly changing internal and external conditions, and
i is evolutionary in nature. It would be incorrect to assume that the
.. present condition of the dam will continue to represent the condition
- of the dam at some point in the future. Only through continued care

. and inspection can there be any chance that unsafe conditions be

- detected.

. Phase I inspections are not intended to provide detailed hydro-
- logic and hydraulic analyses. In accordance with the established
- Guidelines, the Spillway Test Flood is based on the estimated '"Probable
Maximum Flood" for the region (greatest reasonably possible storm

. runoff), or fractions thereof. Because of the magnitude and rarity
4 ! of such a storm event, a finding that a spillway will not pass the
test flood should not be interpreted as necessarily posing a highly
inadequate condition. The test flood provides a measure of relative
spillway capacity and serves as an aid in determining the neced for
more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential,
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SECTION 5 - HYDRAULIC/HYDROLOGIC -

5.1 Evaluation of Features .

a. Design Data

Therc is no known hydraulic or hydrologic design data for the
Knapp Brook Site No. 1 Dam.

b. Experience Data

During intervicws with Fish and Game personnel it was reported
that in the history of the dam it has never been overtopped.
The maximum water surface was during the 1973 Flood when the
water got 2.0+ feeot doep at the concrete cut-off wall in the
em~rgency spillway (elevation 94.6) or 1.2 feet below the top
of the dam.

c. Visual Observations

The primary discharge structure is the 12-foot by 6.5 foot
drop structure (see Photo 5). This structure functions as &
weir for the first 2 feet cf head. For higher heads it is
controlled by orifice flow by the 4-foot concrete discharge
pipe. At the present time the north side of the structure is
equipped with stop logs which run to full height of the con-
crete structure. The relative location of this structure, 15
feet from the dam, and its primary use as a spillway could
cause debris to collect around the iron pipe railing. This
could lead to possible reduction in discharge.

d. Test Flood Analysis

The dam is classified as small size with a significant har.rd
potential due to four homes downstream. Therefore, the test
flood selected was one-half of the Probable Maxinmum Flood.

The computations of the test flood and discharges were carricd
out using the HEC-1 computer program. The input data computa-
tions and results are contained in Appendix D of this report.
The project study dam, Knapp Brook Site No. 1, with a smull
pond area offers insignificant flood regulation for the 3.17
square mile drainage area. The peak discharge was only reduccd
from 4,600 CFS to 4,570 CFS. Since the total spillway and
drop structure discharge of 2,550 CFS is 56 percent of the
routed test flood outflow, the low sections of the dam would
be overtopped by 1.1 foot producing a test flood elevation of
96.9.

5-1
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SECTION 4 - OPERATIONAL PROCEDURES

“ o
Py

W,

4.1 Procedures* o

There are no operational procedures as the stop logs are left in
place 211 vear, R

v
‘
e

oo
At

4.2 faintenance of Dam= N

Le g

The existing maintenance of the da~ consists of pericdic mowing & e
of grass slopes on dam, removal of obstructivns from the drop IR,

structurces and vearlw cutting of brush from dam embankment. o

4.3 Maintonance of Cperating Facilities ; R
The stop logs are the only operating rfacilitics and they appear o @
to be in u well maintained condition. They are normally maintained . ]
at an elevation at the top of the inlet structure.

4.4 Description of Warning System in Effect .
e e e
None exists for this dam, - ~.,1
4.5 Evaluation N
The maintcenance of the dam and drop structure is being carried -
out on a periodic basis. Overall, the dam is being maintained o o]
in a good condition. The only recommendation is that the brush ‘ ' @
and saplings in the emergency spillway be cut and removed. Also, ]

the old beaver dams should be removed.

*Intervicws with I'ish and Game personnel.
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outlet. The emergency spillway is a wide channel cut into the

left abutment. There are saplings and brush growing on the f;:'i”:fl
spillway channel, severely restricting its ability to pass water »® ,_.N.,.;.Ai
(see Photos 9, 10 and 11). ‘ ]

T

d. Rescrvoir Area .j

There are no evidences of instability along the edges of the t B
reservoir in the vicinity of the dam.

e. Downstream Channel

The dowviastveam channel for the outlet of the drop inlet spillway
is the natural streambed. Yo significaut obstruction to flow
can be sccn (see Phoco 7).

3.2 Evaluation

The dam is in good condition. The ability of the emergency spillway
to pass water is restricted by heavy growth of saplings and brush.

N
BN
» )
it 1
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3

B SECTION 3 - VISUAL INSPECTION
- 3.1 Findings

: a. General

At the time of inspection on April 23, 1979, the water level

. was t o inches over the concrete weir of the drop inlet spill-

. way. During the April inspection there was snow on some por-

i tions of the downstream slope. The downstream slope was re-
inspected on May 22, 1979 in the absence of snow for any
evidence of secpage. On May 22, the water level in the vuser-

. voir was about 2 inches lover than the concrete weir of the

e drop inlet.

I b. Dam RS

The upstream slope of the dam is riprap protected below ele- _ 4
vation 94 fecet. Above this elevation the slope is grass T
covered with some minor erosion due mainly to trespassing (sece - e
Photo 3). Some of the riprap could be observed through the Coe
water, (see Photo 4), and it appears in good condition with
some siltation cover.

The crest of the dam is mostly grass covered with no signs of
erosion. The crest is not at a uniform elevation as it varies
by 1.5 feet from the abutments to the center of the dam.

The downstream slope was grass covered with only minor sloughing . 4
and erosion (see Photo 8). The slope and the toe of the slope ﬁ:,"f '{;
show no evidence of seeps with the exception of an area next to b
the left abutment. There is a wet area on the slope about 2
feet above the toe and at 65 feet from the abutment, measured
along the crest. ©No water could be seen flowing, but the area
is soggy. Minor sloughing has occurred above this area. Be-
tween this wet area and the abutment, the ground was soft and
wet along the toe of the slope. Emanating from the wet area :
was a small streambed connecting with the outlet channel; how- el
ever, no water could be seen moving, but it is apparently main- e
. tained wet by the seeps. No discharge could be seen at the
outlet channel.

b

c. Appurtenant Structures

. The drop inlet spillway appears to be in good condition; how-

) ever, it could not be inspected closcely because of lack of

- access (see Thotos 2, 4 and 5). There is a small depression

: behind the ends of the headwall of the outlet where some soil
may have washed out throuch the stone protection next to the
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SECTION 2 - ENGINEERING DATA
b 2.1 Design
" The plans describing the design of this carth embankment dam with
. drop structure and emergency spillway are contained in Appendix B
of this report.
) | 2.2 Comstruction
The present dam is a 400-foot earth embankment dam with shallow
. clay core built acress the original streambed of Knapp Brook. This

dam was constructed in 1958 on the cxisting old ground. A concrete
drop structure with 4-foot concrete pipe is used as the principal

' l discharge of scasonal rainfaell and an emerscency spillway structure
was excavated out of the left abutment. The flows return to Knapp
Brook 1400 feet downstream.

2.3 Qperation

The flow of water is not controlled at all, according to Fish and

r Game personnel. The stop logs are left in place all year. The
stop logs can be removed by the means of a portable hoist assembly.
2.4 Evaluation
a. Avajlability
The design plans for this dam are on file with the Agency of
Environmental Conservation, Department of Water Resources,
Montpelier, Vermont 05602.
] b. Adequacy

The lack of in-depth engineering design computations does not

e allow for a definitive review. Therefore, the adequacy of

' the dam, structurally and hydraulically, cannot be assessed

. from the standpoint of review of design calculations, but must

i be based primarily on the visual inspection, past performance

' history and sound hydrologic and hydraulic engineering judgment.

¢c. Validity

The 142-foot spillway length shown on the available plans is

] inconsistent with field observations. In addition the mcan
sca level elevations on the plans do not agree with the topo-
graphic map preparced in 1972 or to the relative elevations
used in the construction of the Knapp No. 2 dam. There also
is a discrepancy in the elevation difference from the top of
the drop structurc to the top of the dam.




i. Spillway :_-':::".
(1) Type

Trapezoidal channel with concrete cut-off wall.

(2)  lLength - -

125-foot crest at concrete cut-off wall, o

(3) Elevation of Crest

92.6 at concrete cut-off wall.

(4) Gates -
None. —i )
(5) Upstream Channel ;-filF
125-foot wide excavated earth trapezoidal channel over-
grown with brush. Length 200+ feet. :
-2
(6) Downstream Channel =~
125-foot wide excavated earth trapezoidal channel over-
grown with brush and restricted by beaver dams. The B}
length is 400 feet. Downstream 50 feet from the weir is
a 105-foot wide restricted section.
j. Regulating Outlets i::?
>
A
The 12-foot by 6.5-foot concrete drop structure is equipped . N
with stop logs from the invert of the 48-inch concrete pipe to o NS
the top of the drop structure spillway. The stop logs appear -

to be in good condition. The inspection team was unable to

gain access to the structure during the two inspection trips.
Presently the stop logs are installed all the way to the top oo
of the drop structure and according to Fish and Game personnel, o
this is the standard operating procedure for the entire year.




Saio Cai Tl wat Sag W At il G A D

f e v

3)

(4)

(5)

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9

Diversion and Regulating Tunnel
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Spillway Crest

27 acres.

Test Flood Pool

31 acres.

Top of Dam

31 acres.

Type

Earth embankment with a shallow clay core under the up-
stream slope.

Length
400 feet +.

Height
21 feet.
Top Width

16 feet.
Side Slopes

Downstream slope - 2:1. Upstream slope - 3:1.
Zoning
None known.

Impervious Core

Shallow clay pad under the upstream slope.
Cut-Off
Clay pad extends 2 feet into the foundation soils.

Grout Curtain

None known.

Not applicable.

1-7
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(8) Top of Dam
Varijes. 95.8 at centerline of outlet pipe. 97.3 at
abutments,

(9) Test Flood Surcharge
96.9.

Reservoir

(1) Length of Maximum Pool
1700 feet.

(2) Length of Recreation Pool
1600 feet.

(3) Length of Flood Contrel Pool
Not applicable.

Storage

(1) Recreation Pool
166 acre-feet.

(2) Flood Control Pool
Not applicable.

(3) Spillway Crest Pool
192 acre-feet.

(4) Top of Dam

292 acre-feet.

Reservoir Surface

(1)

(2)

Recreation Pool

25.6 acres.

Flood Control Pool

Not applicable.

1-6
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(6) Gated Spillway Capacity at Normal Pool Elevation

Not applicable.

(7) Gated Spillway Capacity at Test Flood Elevation

Not applicable.

(8) 7Total Spillway Capacity at Test Flood Elevation

3,450 CFS at elevation 96.8 - no brush.
1,770 CFS at elevation 96.9 - heavy brush.

(9) Total Project Discharge at Test Flood Elevation

4,570 CrS at elevation 96.9.

c. Llevation

The following elevations are based on a local datum which is
tied into Knapp Brook Site No. 2 dam. The elevation of 91.6
at the top of the concrete weir of the drop structure is the
datum at Knapp Brook Site No. 1.

(1) Streambed at Outlet of Drop Structure

73.0.

(2) Maximum Tailwater

Could not be determined.

(3) Upstream Portal Invert Diversion Tunnel

Not applicable.

(4) Recreation Pool

91.6 - stop logs in position.

(5) Full Flood Control Pool

Not applicable.

L (6) Spillway Crest

y 77.2 - drop structure, stop logs removed,
o 91.6 - drop structure, stop logs in place.
92.6 - emergency spillway.

(7) Design Surcharge

Not applicable.

P
- e
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ture is a 125-foot wide emergency spillway, trapezoidal
channel, which is one foot higher than the drop structure
and was excavated out of the left abutment. The spillway
channel has been overgrown with saplings and brush which
have restricted the capacity of the spillway.

(2) Maximum Knewn Flood at Dam Site

There are no gauging stations or operating records for R
the Knapp Brook dams, but according to Bob Horton, Fish RO
and Game Maintenance Supervisor, the maximum known flood -
at the Knapp Brook Site No. 1 Dam was the June-July 1973
Flood during which the water was approximately 2 feet

decn at the ermergency spillwav.,  Based on 2 {ecet of water - ;:!ilij
in the brush-oversgrown spillwav channel, elevation Y4.6, S =y
the woaximum dischorese in the spillvay was 423+ CFS and :?'_'_j
from the drop structure 317 + CFS, for o total of 740 CFS. - T

PDuring this event, the maximum storage was 250 acre-feet -! 4 ;!LQ
and the dam and structures weathered the flood with no T

damage.

(3) Spillway Capacity

Knapp Brook Site No. 1 Dam contains two discharge struc-
tures: the primary spillway (see Figure 5) which is a
12-foot long by 6.5~-foot wide concrete drop structure, 14
feet high with a 48-inch concrete discharge pipe. Accord-
ing to Fish and Game personnel, the stop logs which

extend from the invert of the pipe to the top of the weir
arc left alone, but can be removed should this be required.
Based on the stop logs in place, the primary spillway
functions as a weir until the maximum height of 1.9 feet
(elevation 93.3), after which the spillway is controlled
by the 48-inch concrete pipe orifice flow. With the stop
logs in place, and water surface at the top of the dam
(elevation 95.8), the maximum discharge is 330 CI'S. The
second primary structure is an emergency spillway channel,
one foot higher than the crest of the drop structure,
excavated from the left abutment slope. This channel is

a 500+ foot long trapezoidal channel with a designed con-
crete key cut-off wall 125 feet long. The controlling ; °
element at present is the restricted channel 50 feet i~ -——nk—4

f.f dowvmstream which is only 105 feet wide and overgrown with . b
=5 brush which reduces the discharge capacity greatly. e 'T
[if (4) Ungated Spillway Capacity at Top of Dam . N3
*-. - - -\‘.

.. 2,220 CFS at elevation 95.8 - no brush. f! _4,,!_1
[ 1,060 CFS at elevation 95.8 - heavy brush.

¢

¢ (5) Ungated Spillway Capacity at Test Flood Elevation !
-

}'.' 3,450 CFS at elevation 96.8 - no brush. ’j
- 1,770 CFS at elevation 96.9 - heavy brush. e
= S '_4
- 1-4 S
& RN
& EREET




Purpose
The Knapp Brook Ponds 1 and 2 were constructed as part of a
fish management project for southern Vermont and are still

being used for this purpose.

Design and Construction History

This dam was designed by E. W. Culver in 1956 and built by the
Fish and Game Department in 1958, The plans for the dam are
on file with the State of Vermont Agency of Environmental Con-
servation, Department of Water Resources, Environmental Engi-
neering Division, Mentpelier, Vermont. There is no additional
informatrion on Knapp Brook Site No. 1 design and construction
history.

Normal Operating Procedures

The pond is used for fishing and as a fish habitat and as such

the water surface is controlled by the Fish and Game Department.

According to Bob Horton, Maintenance Supervisor, the stop logs
in the drop structure are left in place all year. This keeps
the water elevation at the top of the drop structure. The
emergency spillway which is one foot higher than the top of the
drop structure carries the spring run-off. Usually the flow

is less than 0.3 feet over the spillway in the spring.

S a.

-

'p 1.3 Pertinent Data

Drainage Area

The present drainage area to Knapp Brook Site No. 1 pond is
3.17 square miles. Located at the northwest corner of Knapp
Brook Site No. 1 is the second pond called Knapp Brook Site
No. 2. This pond controls a total of 2.89 square miles and
has a normal water surface area of 26 acres. The main channel
is approximately 2.6 miles long to Knapp Site No. 2 and the
average slope is 137 feet per mile. The watershed is approxi-
mately 90 percent wooded on steeply sloping terrain with th-=
surrounding hills rising 600 feet above the ponds.

Discharge at Dam Site

(1) Outlet Works

The outlet works at Knapp Brook Site No. 1 consist of

one drop structure with stop logs and one emergency spill-
way at the left abutment. The drop structure (sce Photo 5)
is a concrete structure 15 feet high with a total opening
of 12 feet by 6.5 feet and a 48-inch reinforced concrete
pipe outlet. Stop logs extend from the top of the north
wall to the invert of the 4-foot pipe. The second struc-

1-3
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Description of Dam and Appurtenances

The Knapp Brook Site No. 1 Dam is approximately 400 feet long
and 21 fcet high. Plans of the dam are available and the

earth embankment dam built in 1958 reportedly has a clay core.
The water level is controlled by a 12-foot by 6.5 foot concrete
drop structure which vegulates the reservoir level by 4.0-foot
wide stop logs which are 14'-5" high and a 125-foot long
trapezoidal emergency spillway. Knapp Brook Site No. 1 is
known locally as Lower Knapp Pond.

Size Classification

The Kuapp brook Site No. 1 Dam is approximately 21 feet high
with a waxiirum storage of 292 acre-feet. The United States
Corps of Engincers (USCE) guidelines place dams with a height
between 25 and 40 feet or storage between 50 and 1000 acre-feet
in the small category. Therefore the size classification of
Knapp Brook Site No. 1 is small.

Hazard Classification

If the Knapp Brook Site No. 1 Dam were to fail with the water
level at the top of the dam, a flood wave 12 feet high and
flowing at a rate of 13,000 CFS would be released. The project
discharge with water at the top of the dam would be 2,200 CFS.
The flood stages in Knapp Brook would increase from 1 foot
overbank to 7 feet overbank at 13,000 CFS. Knapp Brook has a
slope varying from 3.5 to 4.5 percent; consequently little
storage of the flood wave would result until it enters the
flood plain of the North Branch of the Black River. Along
Knapp Brook the flood wave would damage 4 homes and 1 commercial
property. The hazard classification then is significant.

Owvnership

The present owner of Knapp Brook Site No. 1 is:
State of Vermont
Fish and Game Department
Montpelier, Vermont 05602
Telephone: 802-828-3371

Operator
Mr. Bob Horton, Maintenance Supervisor
Fish and Game Department

Chittenden, Vermont 05737

Telephone: 802-773-9507

1-2
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
NAME OF DAM: KNAPP BROOK NO. 1

SECTION 1 -~ PROJECT INFORMATION

1.1 General :{ E:nf
| a. Authority

Public Law 92-367, August 8, 1972, authorized the Secrectary
of the Army, thrcugh the Corps of Engineers, to initiate a
National Program of Dam Inspection throughout the United
States. The New Ingland Division of the Corps of Enginecers

. has been assigned the responsibility of supervising the
inspection of dams within the New England Region. Dufresne-
Henry Engineering Corporation has been retained by the New
England Division to inspect and report on selected dams in
the State of Vermont. Authorization and notice to proceed
were issued to Dufresne~Henry Engineering Corporation under

r a letter of November 20, 1978 from Max B. Scheider, Colonel,

) Corps of Engineers. Contract No. DACW33-79-C-0010 has been
assigned by the Corps of Engineers for this work.

b. Purpose

(1) Perform technical inspection and evaluation of non-
federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely
manner by nonfederal interests.

(2) Encourage and prepare the states to initiate quickly
effective dam safety programs for nonfederal dams.

(3) To update, verify and complete the National Inventory
of Dams.

1.2 Description of Project

a. Location

The Knapp Brook Site No. 1 Dam is located in southeastern
Vermont, in the Town of Cavendish, Windsor County, and is in
the Connecticut River Basin. The dam is located 5.0 miles
north-northeast of the Village of Canvendish. Knapp Brook
Site No. 1 is 1400 feet downstream of Knapp Brook Site No. 2.
Knapp Brook Site No. 1 is on Knapp Brook which is a tributary R -
to the North Branch of the Black River and is located at DU
N 43° 26.7' latitude and W 720 33.7' longitude. e
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e. Dam Failure Analysis

If the Knapp Brook Site No. 1 Dam were to fail, a wave of water i
would be released into the lower channel of Knapp Brook. By -

:n the time this flood wave reached Vermont State Highway 106, 2.4 =T

. miles downstream, the flood wave would have recached the ground

A fleor elevation of 4 homes. The depth of the flood wave will B

. range from 12 feet at the dam (7 feet above banks) to 2 fect -

3 over the banks at Vermont 106. The dam failure discharge of

h 13,000 CFS would be a significant increase over the spillway

B

capacity of 2,550 TS with flood stages increasing by about 6 Do
feet. his flood wave would pass at stages in excess of 11 feot o
through a narrow section on the North Branch of the Black River
and then would spread over about 400 acres of flood plain before '

b it reached the next pussible impact area.

° -
3
i i

p ~. . -

e o

- .

3 SRR
o

y—-. - E—

.

®
o _— -
5-2 _— i
p .
b ,,"_
r.
o L ] o ® L ® [ ] ® ® @ @ [ L [ ® o ®
y
= " .
3 )

i.‘_'_._...'i'.‘:,:_..'. PO PSP LI T ST A ST S W A W0V WAL S-S U S, Vv S S el U ORI SR WP Y. Sy Sy |




B Bs Jhul Mah daets s e s B ataie gud
R
-

Llnd nay Ml @l & 0w Aan e dem e Mt e St an ey Jigie fain S Jre Sl Shan o i ol e S R i

SECTION 6 -~ STRUCTURAL STABILITY

6.1 Evaluation of StructuraI'Stabili;y

a.
E
b.
u
’
C.
_ d.
o
e.

Visual Observations

)
No evidence of instability was observed.

Design and Construction Data

Three drawings of the dam and appurtenant structures were
available for review. The dam is an earth dam with slopes of
3H to 1V and a shallow clay core under the upstream slope.

The drawings indicate that the core penetrated 2 feet into

the foundation soils and the top of the core was 5 feet below
the crest of the dam. There are no indications of other pro-
visions to prevent flow through the foundation soils. Some
minor seepage was observed at the toe of the dam near the

left abutment. It is possible that at water levels above the
level of the top of the clay core, some seepage may take place
through the upper part of the dam. There were no visual indi-
cations of significant safety problems due to the seep near
the left abutment or to possible past seepage through the top
part of the dam.

Operating Records

No operating records are available.

Post-Construction Changes

There are no known post-construction changes.

Seismic Stability

The dam is located in Seismic Zone 2 and in accordance with
the recommended Phase I guidelines does not warrant seismic
analysis.

e PGP WP S W W U T, W - NP S S 2 3.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/ BN
REMEDIAL MEASURES

Dam Assessment

a. Condition
Overall, the dam is judged to be in good condition on the
basis of the visual inspection. However, the spillway does

not have adequate capacity to pass the test flood.

b. Adequacv of Information

The only available information is the plans which appear to be
inconsistent with the visual observations and thus the assess-—
ment of the condition of the dam is based largely on the visual
inspection.

c. Urgency
The remedial measures recommended in Section 7.3 should be
carried out within two years of receipt of this report by the
Owner.

d. Need for Additional Investigation

There is no need for additional investigations.

Recommendations

It is recommended that a registered professional engineer experienced
in the design of dams be engaged to assess the need for additional
spillway capacity. The crest of the dam embankment should be graded
to a uniform elevation from right abutment to left abutment. The
drop inlet should be inspected for evidence of cracking or spalling
and as-built plans should be prepared to reflect elevations and
distances as they exist.

e 7.3 Remedial Measures

ﬁ" a. Operating and Maintenance Procedures

:{13' 1. A biennial program of technical inspection should be
o instituted including monitoring of the wet areas near

® the left abutment for flow volume and evidences of soil
transport.

2. Bushes and saplings should be removed from the emergency ) ;ti f]
T spillway. DEOSE
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B 3. A formal warning system should be developed.

4. Around-the-clock monitoring should be provided during
periods of unusually heavy rain.

5 7-2
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) VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

=

PROJECT KNAPP BROOK SITE NO. 1 DATE April 23, 1979 & May 22, 1979

TIME 9:30-11:00 AM 10:15-11:00
AM
WEATHER Clear, Cool Clear, windy

W.S. ELEV. U.S. DN.S.

PARTY: APRIL 23, 1979 MAY 22, 1979
' 1. Walter A, Henry D-H 1, Sherward G, Farnsworth D-H
2. Morris J. Root : D-H 2. Gonzalo Castro GEI

3. Sherward G. Farnsworth D-H 3

) 4. Gonzalo Castro GEL 4

PROJECT FEATURE - INSPECTED BY REMARKS

- 4
- ..' .“ .‘
A-1 B BN
S
- AR
| @ L o o [ L [ ® ] ® o @ @
b o N
b, . - T4
b - . .
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PERIODIC INSPECTION CHECK LIST

PROJECT___ XNAPP RROOK SITE NO. 1 DATE__ April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME
U
AREA EVALUATED CONDITION P

DAM EMBANKMENT (EARTH)

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toes

Embankment or Downstream Seepage

Piping or Boils
Foundation Drainage Features

Vegetation

Toe Drains

Instrumentation System

PR R Y N L. L o L;.L;A,AAA[AA

92.6 (emergency spillway). e
92.1 PRI

None observed.

Not applicable.

._,

None observed.

None observed.
Too irregular to judge.
Too irregular to judge.

Good.

Not applicable.

Minor, on upper part of upstream slope.

e

None observed.

Riprap in good condition.
None observed.

A wet area near left abutment. No flow
could be observed.

None observed. P‘
None observed. |

Grass cover on crest and downstream slop™- -.. -7
in good condition l”

None observed.

il
Y

None observed.
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~ PERIODIC INSPECTION CHECK LIST
- PROJECT KNAPP BROOK SITE NO. 1 DATE April 23, 1979
-~ - PROJECT FEATURE NAME
- DISCIPLINE . NAME
AREA EVALUATED CONDITION

DIKE EMBANKMENT NONE.

Crest Elevation
Current Pool Elevation
'I Maximum Impoundment to Date
Surface Cracks
Pavement Condition
Movement or Settlement of Crest
" Lateral Movement
Vertical Alignment
Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
E~] Abutments

) Rock Slope Protection - Riprap
n Failures :

Unusual Movement or Cracking at or
Near Toes

€.

Unusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features

i
]
i
]
!
|

Toe Drains
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Instrumentation System R

P
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Vegetation
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i PERIODIC INSPECTION CHECK LIST

o PROJECT ___gNaPP RROOK SITE NO. 1 DATE _ April 23, 1979

:; PROJECT FEATURE NAME

~T . N
Ny DISCIPLINE NAME ]
8| @
- - 2 B
= AREA EVALUATED CONDITION l Sl
i OUTLET WORKS - INTAKE STRUCTURE T. .

A a. Approach Channel None observed, under water, unable to .

get out to drop structure and check

slope Conditions water depth and inlet elevation of stop {

Bottom Conditions logs. L.
. Rock Slides or Falls .
Log Boom l
Debris
, Condition of Concrete Lining ['
e Drains or Weep Holes . -
b. Intake Structure Concrete drop structure II
-  Condition of Concrete Good. -
i' Stop Logs and Slots Stop logs on upstream side to top of drop
II . structure (see note above, a.). It appearL
v that stop logs go down from top of struc-
- . ture at least 10+ feet.
E%: i Railing Around Structure One inch galvanized pipe, fair condition.l
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PERIODIC INSPECTION CHECK LIST
PROJECT __ KNAPP BROOK SITE NO. 1 DATE  April 23, 1979
PROJECT FEATURE NAME'
DISCIPLINE NAME
TELITIELT
RSO
AREA EVALUATED CONDITION T DR
_ S
A\ 4 A\ "“ - ""‘"Q‘]
OUTLET WORKS -~ CONTROL TOWER NONE. e e
a. Concrete and Structural ; "_x‘{:
General Condition R
L. . - Sl
Condition of Joints . —’_‘
Spalling ' -
Visible Reinforcing ' %
Rusting or Staining of Concrete _' f
S
Any Seepage or Efflorescence '””"“'fii;
' Joint Alignment ‘{:Z}
Unusual Seepage or Leaks in ;fji
Gate Chamber IR
Cracks RPN
. [ ) L 3
Rusting or Corrosion of Steel o]
b. Mechanical and Electrical T :
Air Vents
Float Wells
' Crane Hoist
Elevator
Hydraulic System
Service Gates
Emergency Gates
Lightning Protection System
Emergency Power System
Wiring and Lighting System
L
-  J 1
A-5 - B
- )
) ¢ L ® ® ® ® ® ® ° ® e ° L | ° o .;1
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PROJECT KNAPP BROOK_SITE NO. 1
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PERIODIC INSPECTION CHECK LIST

DATE April 23, 1979

PROJECT FEATURE

NAME

DISCIPLINE

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - TRANSIT1u: AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

NONE.
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PERIODIC INSPECTION CHECK LIST

PROJECT KNAPP BROOK SITE NO. 1

DATE April 23, 1979

PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel

Good.

None observed.

None observed.

Minor erosion of stream banks.
None observed in p}pe headwall.
None observed.

Good.

None observed.

Natural stream bed, boulder bottom.

Some, but of little significance.

Good.
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PERIODIC INSPECTION CHECK LIST

PROJECT

KNAPP BROOK_SITE NO. 1 DATE _ April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME

AREA EVALUATED CONDITION

OUTLET WORKS - EMERGENCY SPILLWAY WEIR

APPROACH AND DISCHARGE CHANNELS

a. Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes

c¢. Discharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

PP S NIV S

Overgrown with brush and l-inch stock.
None observed.

No.

Overgrown with brush.

Extends above channel only 1 foot.
Good.
None observed.
None observed.
None observed.
observed.

None

Not applicable.

Overgrown with brush and l-inch stock.
None observed.

None observed.

Overgrown with brush.

Restricted channel 50 feet downstream of
kbveir, 105 wide, i.e., 20 feet narrower

than channel entrance and 1.5 feet lower
than weir crest.
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PERIODIC INSPECTION CHECK LIST

PROJECT _ KNAPP BROOK SITE NO. 1

PROJECT  FEATURE

DATE April 23, 1979

S R '."-*
Sl -
.

L <
- =
e e

NAME o

DISCIPLINE NAME . 1
. _..®

AREA EVALUATED CONDITION 1

RN

OUTLET WORKS - SERVICE BRIDGE NONE. e Q4

a. Super Structure K j

Bearings . -

- 4

Anchor Bolts @ K ] i

Bridge Seat

Longitudinal Members )

- - g

Underside of Deck o .1
secondary Bracing B

=

Deck )

- e 4

Drainage System '. _..1

Railings o ) -»:::f:]

Expansion Joints "]

Paint ® e

R

b. Abutment and Piers )

General Condition of Concrete 7 b

- 4

Alignment of Abutment .._..____.._..j

Approach to Bridge DS

Condition of Seat and Backwall -'::"N;'

LI

b

. 9,

A-9 T ‘:
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o o o . ° ° ° ° ° o ® ° ° ° o ;
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#7. OUTLET CHANNEL FROM DROP STRUCTURE. 5

#8.  DOWNSTREAM FACE OF DAM; WET AREA IN FOREGROUND. -
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#5. DROP STRUCTURE WITH STOP LOGS IN AND RAILING.

#6. 4-FOOT OUTLET PIPE FROM DROP STRUCTURE.
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#3. UPSTREAM FACE OF DAM SHOWING RIPRAP AT WATER'S
EDGE.

#4. DROP STRUCTURE
WITH HALE A FOOT
OF WATER ABOVE
CREST. !Tr RiP- o
RAP IN FOMLCGHIN L ) pe
AT TGO OF LEPANL-
MENT.
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#1. OVERVIEW OF BOTH KNAPP BROOK SITE NO. 1 AND
SITE NO. 2 (SITE NO. 1 ON RIGHT).
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#2. UPSTREAM FACE OF DAM WITH DROP STRUCTURL AND
FISHIKG ACCESS.
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11.

APPENDIX C

PHOTOGRAPHS

Overview of Both Knapp Brook Site No. 1 and Site No. 2 (Site
No. 1 on Right).

Upstream Face of Dam With Drop Structure and Fishing Access,
Upstream Face of Dam Showing Riprap at Water's Edge.

Drop Structure With Half a Foot of Water Above Crest. Note
Riprap in Foreground at Toe of Embankment.

Drop Structure With Stop Logs in and Railing.
4-Foot Outlet Pipe From Drop Structure.

Qutlet Channel From Drop Structure.

Downstream Face of Dam; Wet Area in Foreground.
Inlet Channel to Emergency Spillway.

Concrete Cut-Off Wall in Emergency Spillway With Riprap on
Upstream and Downstream Sides.

OQutlet Channel of Emergency Spillway With Brush, Trees and
Beaver Dam.
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Knapp Brook Pond Dam, Site #1 -~ Cavendish ﬁﬁiiﬂ.fj

Edward F. Kehoe, Commissioner, Dept. _of Fish & Game ._—,. :

Donald H. Spies, Dam Construction Engineer, Dept. of Water Resources fx%éiii?

September 22, 1972 -_;:'-'

The writer inspected the subject structure on September 21, 1972. The 1‘%jk?tgi

dam is an earth fill structure with & concrete drop inlet and a 4-foot :fﬁ:w;l;i

reinforced concrete pipe for the principal spillway. The drop inlet has _ » ' L
stop logs to control the water level. The emergency spillway consists of

an earth chanﬁel with a concrete weir for the control section. :f;;}ijS

v p .9

The dam is in very good shape and has been well maintained. However,
the same is not so with the emergency spillway. The channel is quite

overgrown with brush and saplings, all of which should be cut down and

removed.
cc: Robert Collins, Maintenance Supervisor ——————_.R 0 u TING
Richard Sears, Land Negotiator e — .A
P NL1cD DATE S
DHS Qs 9.2
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=@
VERMONT DCPARTIENT OF "1ATER RTSOURCES
INFOPMATION SURET SRy
o ) N
Name of Dam-\’ijz{.",/y /J’/a/é J./ 44 /  Town (Gucoarctshs
/
owner ¥ At S Tid v G Name of Stream A<, .l
/S 7 77
Address St e Classification / ,
7

&é‘;u—k /_ ’ . .. R -3

' U.S.6.S. Coordindtes: Lat. %37 2¢'- 42 " Tona._7e" 33" <o j
i‘ U.3.6.5. Map_ 2 o [peeo Aerial Photos_\/ 42/ 34 232 233 - *il
'L . U.S.G.S. Elev. 2 Spillway /3/3.6E i _j
g Total IL.ength of Nam Yoo’ Crest "'idth of EFmeragency /Z&/ ‘
Spillway . T

Width of Ton o2o’ Maximum Heiaht 22. 5 Af _e ‘
Smillway Capacity: Princinal 3(1064 ¢ Duwy Tmeraency s/ 14 e YA 2 :.:_j:.‘?‘_j-:\.
Pond Area 35 sicic’ .Drainaae Area G. S 2z pr .

-~ 4 . . g ! .‘

Pond Volume: MNormal ‘later Level - £ s Desian Hioh Water Level ¢#
s Maximum Water Depth: WYWormal “Jater Level NDesian Hio" later
& Tevel
¢
® Storage Before Emergencv Spillwav is Tsed »
ot L2
-
- .~ Use of Reservoir vt el
D- /
4 . .

Description of Dam: (&, prefo—vimel Carll N4 Y vn ] Slepes o

2 o VL‘ [-u,_ <

o »

Description of Snillwav(s): /[

{ Te Py ¢.n(#‘l\ [ AN

. e,  FIAAN SRS - . _‘, ‘
Coverete Boex OT 15'pe 5 2 /. , T J L Y vmere
AT /m,,w el A rme5s ¢ oafrol ::

P p/l,“ﬂi R 448 L('.|‘.r¢.'ft L).;.“-‘d S el v

i ol aal aalt oal ol o oA R g
. PN .

@ Desianed bv ¢ﬂ@/‘/:[ y Thawe. Year Nuilt 1457

. J 7 v

- Hearini Date L. FE 1257 Order Nate_ . o0 1757
» - /’ - =% 7~ -

o . J ,,/ SR
L Addittonal Remarks:+ Qpﬁl'/s /c<,_. o //m' L7 ,?/‘_'é (:/a*s.) : .

o '




KNAPP BRCCK DANS

Site No. 1

a,
b.
C.
d.
€,
f.
Ee

h.

PRy

Drainage area - 3,41 square niles

Spillway design capacity - 3,410 c.f.s.
Norzal water surface elevation -~ 95,00!

Crest of emergency spillway - 96,00
Yaxirmun design water surface elevation - 99,.5¢
Top of dam- elevaiicn - 101.CO! -

The L8" drop inlet spillway will handle a maximum of approximately

325 c.f.s. for a design head about 1§t

Tre emergency spillway rust be capable of passing 3,

lengih of -emergency spillway (required)
g 353.33 L H3/2 (313 3/2 (et
0] = 3.33 x L x(33) 3 eet
21,81 = 3085 .~
L = 142!
—_—
Q=3.33LH3/2
3085 = 3.33 x L x (3) 3/2
17.32L = 3085

L =178
.
Kl
o [ L [ [ ' 2 [ ) ) °
D P R e
PO _ :._.‘ o ".',.-__.- . -
I I PR RIS e M_L;i - ~ b Y

L10 c.f.s.
325 c.f.s.

3,005 c.T.s.
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APPENDIX B

PROJECT RECORDS AND PLANS
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PROJECT  KNAPP BROOK SITE NO. 1

PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE

NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

RESERVOIR

Stability of Shoreline

Sedimentation

Changes in Watershed Runoff Potential
Upstream Hazards

Downstream Hazards

Alert Facilities

Hydrometeorological Gauges

Operational and Maintenance
Regulations

Good stand of trees and brush.
None observed.

Very unlikely.

None.

Lower Dam and 4 homes.

None.

None.

Fish management pond.

8l
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#9.

INLET CHANNEL TO
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#10.
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CONCRETE CUT-OFF
WALL IN EMERGENCY
SPILLWAY WITH RIP-
RAP ON UPSTREAM
AND DOWNSTREAM
SIDES.

NOTE: Wall s
flush with ground
located at base

of level rod.
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#11.

OUTLET CHANNEL OF EMERGENCY SPILLWAY
TREES AND BEAVER DAM.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

CONTENTS
Hydrology Computations for HEC-1

Knapp Brook Site No. 2
Knapp Brook Site No. 1

Hazard Classification
Hydraulic Computations and Stage Discharge Curves

Knapp Brook Site No. 1
Knapp Brook Site No. 2

Test Flood

HEC-1 Computer Output

D-8
D-17

D-23
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- - - - T 1 2210 0,03 9.00 &01. ° oo
1 22 20 0.03 0.3 533
— 1 22 30  0.03 2.0 560. B
- R 1 22 40 0,03 0.00 537.
. 1 22 50 0.03 0.00 516. .
. 1 22 60 0,03 0.00 496. e
O —-123 10 0.03 0.00 476.
1 23 20 0,03 0.00 457.
. 12330 0,03 0.00 439.
V m—————— e e e S F23I A0 0.0 .00 T wehe T —
- 12350 0.03 0.9 405,
1 23 60 0.03 0.00 389. i L o R £h —
SUM 24,00 20.04 231868, Sl
~ PEAK 6-HZUR  24-HOUY  T72-HGUR  TOTAL VOLUME R
CFs 9004. 5375, 1610. 1610. 231865. R
INCHES 17.30 20.73 20.73 © 20473 o S
R - AC-FT 2667, 3195. 3195. 3195, T e
[ | : b e
sJvNe v °
& RUNCFF MULTIPLIED BY 0.50 ' s
3. 3. 3. 3. 3 3. 3. 3. 3. 3. PRI,
3. 3. 4. 4. 4 4. 4. N r 4 -
i 4. 4. 4, 3. 3. - 3. 3. 3 S 3. . e
3. 3. 3. 3. 3. 3. 4. 6. 10. 16. el
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138, 146, 148, ts2. 155, 158. 160. 162. 164. 165, Cee
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. 171, 171, 176, 194, 234, 287, 365, 463, s78. 707, S
- 845. 387, 1124, 1250. 1365, 1473, 1578. 1673, 1778, 1873, e T
- 1979, 2118. 2303. 2531, 2822. 3154a 3508, . 3844, 4133, €353, ’ -
4482 4522, 4421, 4263, 4050, 3805. 3555, 3325, 3113, 2908.
2701. 2489. 2271, 2046, 1818, 1592. 1372. 1164. 975, 3ls.
619. Shh. 472, 437, ©20. 403, 387, 72, 357. 343,
. 329, 316, 303, 291. 280. 269. 258, 248, 238, 228,
ST 219. 211. 202. - 194. - -
. PEAK 6-HJUR  24-HOUR  72-HOUR  TOTAL VOLUNE .
CFS " 4502, 2687, 805. 865. 115932,
INCHES 8.65 10.37 10.37 10.37
AC-FT 1333, 1598. 1598, 1593,
-
. .
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HYDROGRAPH ROUTING
RESERYIEIR ROUTING ——=- KNAPP PCHD DAM NI, 2 --GATES
ISTAQ ICOMP  IECON  ITAPE JPLY
. 1 o [J
e ST ROUTING DATA
QLOSS  CLOSS AVG IRES
0.0 0.0 0.0 1
. NSIPS  NSTOL LAG  AMSKK X
1 (] 0o 0.0 0.0 0.0
363, 337, 405, 420. Y'Y 460,
0. T4, 211, 420, 666, 1024,
TIME €EOP STOR AVG IN  EUP OUT
1 0 10 369, 3. 3.
1 020 369. 3.
1 0 30 369. 3.
1 0 40 369. 3.
1 0 %) 369. 3.
1 0 60 369, 3.
1 110 369. 3.
1 120 369. 3.
1 1 30 369. 3.
1 1 40 369. 3.
1t 150 369, 3e
1 1 &0 369. 3.
1 210 369, 4.
S e e -1 2 20 369. 4.
¥ 230 369. 4.
1L 2 &0 369, 4.
----- -1 2 50 369. 4.
1 260 369. ('
1 310 369. '™
- — s m———— - - 320 369. ..
1 330 369. 4,
1 3 40 369. 4.
- m - T 1T 3 %0 369, 4.
1 3 60 369. 4.
1 4 10 369. 3.
i SO 1] 369. 3,
1 4 30 369. 3.
1 & 40 369, 3.
-o- s Tl 4 %0 369. 3.
T & &0 369. 3.
1 510 369, 3.
e 1 %5 20 369, 3.
1 5 30 369. 3.
1 S 40 369. 3.
St S - 1+ 369. 3.
1 5 60 369. 3.
1 6 10 369. 3.
e SN Y41 369. S.
1 630 369, 8.
‘ 1 6 %40 369, 13.
16 50. 369. 26—
1 6 60 370. 30.
e 1 710 370. 62,
- - ~—="1 T 20 371, 55..
1 73 37l. 69.
. 1 7 40 372, 83.
I i 750 373, 97.
1 7 60 375, 109.
) o 1 8 10 176. 119.
- T 18 20 377, 123.
1 8 30 379, 135.
1 8 40 380, 141.
- 1 8 S0 38l. 1466,
1 8 60 383. 150.
o B 1 910 384, 1544
- ‘1 9 20 385. 157,
1 9 20 386, 159.
1 9 40 388, 161,
1 98 339, 163,
1 9 &0 390. 164,
o 1 19 10 391, 166.
T 1 10 20 391, 167,
110 30 392, 167.
1 10 40 393, 168.
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10 %0 393. 169,

1
1 10 60 354, 169,
11t 10 . 355. 170,
NI S T T 395, 170.
111 30 395. 170.
1 11 40 396, 170
: - S s t 11 50 396. 171,
ot 1 11 ¢0 397, 171.
. 112 10 39t. 173,
- - S~ - -3 12 20 397. 185.
112 30 398, 213.
1 12 40 399. 259.
- 1 12 50 401. 326.
112 60 404. 4le.
11310 408. 520.
- - Tt UtTTT T 113 20 413, 643,
113 30 419. 776,
1 13 40 425. 916,
- 113 50 433, 1055.
1 13 60 44t 1187.
116 10 “49. 1307.
R R R W T W1 AST. 1819,
1 14 30 “664, 1525.
1 14 40 470, 1628.
1 1& 50 476, 1729.
1 14 60 482. 1826,
11510 %87. 19264
- t 15 20 492. 2049,
115 30 497, 2210.
115 40 502. 2420.
115 50 509. 2680.
115 60 517. 2948.
. 1 16 10 526. 3331,
R e R SR ¥ W' 535. 3676,
1 16 30 S4h. 3989.
1 16 40 SS1. 4243,
- - - -t - 116 S0 557. 4413,
1 16 60 561. 4492,
117 10 563. w46l
—-— —— ~——1-11 20 563, 4342,
117 30 561. 41564
1 17 40. 557. 3928.
ToTT R Femeseehe e T % 17 30 353, 36807
. 117 60 548. 3440,
(oo 118 10 562. 3219.
T e -t 18 20 s37. 3010.
118 30 532. 2805.
N 1 18 40 527. 2595.
TTTTTTT T 118 S0 522. 2380.
- 1 18 60 S16. 2159,
—— 11910 . S510. 1932,
TTTT T T 1 19 20 503, 170S.
119 30 496, 14482,
. 1 19 40 489. 1263.
- TTTTT 7T 119 S0 a82. 1070.
119 60 475, 895.
e 1 20 10 468, 147,
T TTTTT 1720 20 461. 622.
1 20 30 455, 519.
o . 1 20 40 449, 454,
. 1°20 50 “45. 428.
1 20 60 462, 4ll.
. o 12110 438, 395.
T 121 2 435, 379.
12t 30 433, 364.
) 1 21 40 430, 350.
- T 12150 428. 336.
1 21 60 “25. 323,
o . - 122 10 423, 310.
- - 1 22 20 421. 2971,
1 22 30 “19. 286.
) 1 22 40 4ld. 274,
- 122 50 416. 263.
122 60 415. *253.
N 1 23 10 413, 243,
: T T 123 20 412, 233,
: 1 23 3¢ 411, 224.
1 23 40 410. 215.
- 1 23 S0 409. 207.
1 23 60 408. 198.
- R 111

PEAX 6-HOUR  24-HOUR

‘CFS 4360. 26313, 785.

INCHES 8.47 10.11

i i _AC-FT 1306. 1559.
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iib.
13C.
134,
138,
l4l.
l44.
147,
149,
152«
155.
161.
171.
188.
211.
260.
325.
402.
474,
551.
634,
7182,
952,
110l
1235.
1360.
1478,
1620.
1766.
1917,
2088,
22849.
2526.
2622.
3203,
3553,
3860.
4108,
4279.
4360.
4352,
4265,
4115,
— 35T
3707.
3490.
3276,

30664

2856.
2664.
2492,
2302.
2099.
1889,
1678.
1481,
1332,
1184,
1041,
303.
783.
688,
641,
608.
S18.
550.
523.
499.
475.
454,
433,
412,
388.
367.
348.
330.
313.
298.
264,
211,
258.

t13110.

T 2-HOUR
785.
10.11
1559,

e e e e e e, >, - N e e
PSS S S T ST PGS SRS & 18 W Y YRR SR R, e

TOTAL VOLUHE
113110.
10.11

1559,
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. . s 068ngtes sestrseae 26980805850 Sessnsoses sss 088060
K X _
R SUB-2REA RUNODFF COMPUTATION
- Co SUB~AREA NO. 2 TO KNAPP |
- 1STAQ 1COMP  IECON  ITAPE JPLY JPRY  INAME
- 2 [¢] 0 (] ] ] i
.. RYDROGRAPH DATA
u IHY05 TuH; TAREA SNAP  TRSDA  TRSPC  RATIC  ISNOW  ISAME  LOCAL
== 1 1 0.30 0.0 0.0 1.00  0.500 0 ] /]
PRECIP DATA
SPFE PMS RS ’t2 R24 Fe8 RT2 RY6 )
2.0 18,00 111.00 123.00 133.00 0.0 0.0 0.0
- L0SS DATA
. STRKR  OLTK  FTIOL  ERAIN  SYRKS  RTIOK  STRTL  CNSTL  ALSMX  RTIMP
0.0 0.0 1.00 0.0 0,0 1.00 0.30 0.18 0.9 0.15
UNIT HYDROGRAPH DATA
TIPS 0.26 CPE#C.T5 NTAS O
. RECESSION DATA
STRTQ# 1.09 GRCSNS -0.10 RTICRS 1.50
- APPROXIMATE CLARX CIEFFICIENTS FRIM GIVEN SUYDER CP AND TP ARE TC# 1.98 AND R C.65 [INTERVALS
UNIT HYDROQGRAP{ S END-OF-PERIOD ORDINATES, LAG#  0.24 HOURS, CPS 0.75 VULE 1.00
255, 537, 320. .3, 6.
END-OF -PERIGD FLOwW
- r Rt © TIME  RAIN  EXCS coMP Q o C e e
1 010 0.02 0.00 .
1 020 0.02 0.00 3.
- 1 030 0.02 0.00 4. ' : I
1 0 40 0.02 0.0 4.
I 050 0.02 0.00 4.
- T TTTrToTomssss——e—oopt 0 600 0402 0.00 .. T T emmmmmms mmeeeimcem e ol e
1 110 0.02 0.00 4, . .
1 120 0,02 0.00 4. '
- T e et 1 1300 04020 0.00 “. T T s mmee eeemoiee e
1 1 40 0.02 0.00 r'
1 ¢1 S0 0,02 0.00 4.,
------ T T T s e e 1 160 0.02 0.00 4. T T e e e e e
1 210 0.02 0.00 4.
1 220 0.02 0.00 'R
- S - 1 230 0.02 0.00 4. - o e s -
1 2 60 0.02 0.00 [ .
1 250 0.02 0.00 4.
- TTTTT vtTT e se—e—e-——- - oLt 2 60 0.02 000 4. Tt e en— -
-1 310 0.02 0.00 4.
T 320 0.02 0.00 4. .
- - - - ST U1 3300 0.02 0.00 [ - e
1 340 0.02 0.00 [ :
L 350 0.02 0.00 'S .
e TS o msm immn—e———s mmeees == 13 60 0.02 0.00 4. e e el — =
1 410 0.02 0.00 4.
1 420 0.02 0.00 4.
— T& 30 0.02 0.0 Btk Peniad T
1 440 0.02 0.00 4
e 1 450 0.02 Q.00 ..
‘ TTTTTTTTTT T T 4 800 0402 0.00 4. o= S e
1 $10 0.32 0.00 4.
) B 1 520 0.02 0.00 ' .
) - 1 S30 0.02 0.00 4, - R
1 540 0.02 0.00 4.
e ) 1 550 0.02 0.00 4.
- TOTTTTTI T T 1 5760 0.02 0.00 4 i
. 1 610 0.06 0.03 12.
. 1 620 0.06 0.03 29.
| 1 630 0.06 0.03 39.
. . 1 640 0.06 0.03 40.
o . R o ! 650 0.06 0.03 0.
L. TT17 6 60 0.06 0.03 0. Come s e e
; 1 710 0.06 0.03 40,
® 1 720 0.06 0.03 40,
. 1 730 0.06 0.03 <0,
1 7 40 0.06 0.03 «0.
- o L 1 75 0.06 0.03 40,
- T R T 7 60 0.06 0.03 40. - Cees <.
“ 1 810 0.06 0.03 40,
S 1 820 0.06 0.03 «0.
- 1 8 30 0.06 2.03 40.
- L 8 40 0.06 0.03 40,
® ) 1 8 %0 0.06 0.03 40,
by TS T 1 880 0.06 2.03 40, - -
T 1 910 0.06 0.0} «0,
b 1 920 0.06 0.03 %0,
b 1 930 -0.06 0.0)3 40. . o
p - 1 940 0.06 0.03 40,
-, I 95 0.06 0.03 40.
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[T T T T T 2 - IRt Mene he s et s e e At
S -- - 1 9 60 0.06 0.03 0.
_ 110 10 0.06 0.0% 40,
- 1 10 20 0.06 0.03 40.
N -t - 1 10 30 0.06 0.03 40..
» 1 10 40 0.06 0.03 * 40.
- 1 10 50 0.06 0,03 40.
T mmen e o - rm mmeme——- - o 110 60 0.06 0403 40. S
oy 11110 0.06 0.03 40,
! . 1 11 20 0.06 0.03 0.
F: - - - 1 11 30 ©0.06 0.03 40.
F - 1 11 40 0.06 0.03 40.
E 1 11 S0 0.06 0.03 40.
E s - 111 60 0.06 0.03 40.
F 112 10 0.33  0.31 110.
{ 1 12 20 0.33  0.31 256.
[ - - - 12 30 0.33  0.31 363,
12 40 0.33 0.3l 355.

12 50 0.33 0.31 357,
12 60 0.33 0.31 357.
13 10  0.40 0.37 374,
13 20 0.40 0.37 409.
13 30 0.40 0.37 431,
13 40 0.40 0.37 %34,
13 50 0.40 0.37 434,
13 60 0.40 0.37 434,
14 10 0.50 0.47 459.
14 20 0.50 0.47 513,
14 30  0.50 Q.47 545.
14 46 0.50 0.47 549
14 50 0.50  0.47 550.
60 0.50 0.47 550.
15 10 1.27 1.24 145, ]
15 20 1.27 le24 1156, o )
I3 30 1.27 QG384 T a0l T T T T T T T e ) )
15 40 1.27 .24 1434, o _.-.‘d
15 50 1.27  l.2¢ 1438, e
15 60 1.27  l.24 1438. R i ! °®

16 10 0447 0.44 1235, AR
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|
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'
i
i
1
1
'
t
|
i
+
{
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Pk pus et Gt gut et Pk Pt up G (e s e Gt Pub et g B PO PO e et pue P P P e P
Lod
>

16 20 0.47  0.44 806. o B

16 30  0.47  0.44 550. T e I,
16 40 0.647 O.44 S16. e Ty
16 S0 0.47 O.44 511. SR :
16 60  0.47 O.44 511. e
17 10 0.37  0.34 %86,
17 20 0.37 2.3 432,
17 30  0.37  0.34 400.
17 40 0.37  0.34 396,
17 50 0.37 0.3¢ 395,
17 60  0.37 0.3 395,
18 10 0.03 0.00 310.
18 20  0.03 0.00 143,
18 30 0.03 0.00 138.
I8 40 0.03 0.00 132.
18 50 0.03 0.00 127.
‘18 60 0,03  0.00 122.
19 10 0.03 0.00 117.
19 20 0.03 0.00 112,
19 30 0.03 0.00 108.
19 40  0.03 0.00 104.
19 SO 0.03  0.00 100.
19 60 0.03 0.00 96,
20 10 0.03 0.00 92,

1
)
|
!

,
[
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Gt gt Pt b P b G Bt Gt Gt P et Gt (e Bt Pt P Pt P Pt B S B et G B0 et P G Do P s et e (a0 Gk B (P s G e
N
o

N 20 20 0.03 0.00 88, .
. - 36 0.03 0.00 85.
Y [ 20 40 0.03 0.00 1.
- R 20 50 0.03 0.00 8.
o e e e s e 20 60 0.03 0.00 75. R
: 21 10 0.03  0.00 12,
t . - 21 20 0.03  0.00 69.
. ) - - 21 30 0.93  0.00 66,
P 21 40 0.03 0.00 64,
) 21 50 0.03 0.00 6l.
T - Tt R 21 60 0.03 J.00 59,
. 22 10 0.03 0.09 56,
ol 22 20  0.03 0.00 54,
o - 22 30 0.03 0.00 LY
- 22 40 0.03  0.00 50.
= 22 50 0.03 0.00 48.
ST - - o 22 60 0.03 0.00 46,
. 23 10 0.03 0.00 46,
oo 23 20 0.03 0.00 42,
R 23 30 0.03 0.00 4l
, 23 40 0.0 0.00 39,
23 50 0.03 0.00 38,
- - s 23 66  0.03 0.00 36,
9

S _ ) SUM 24.00 20.10 26291.

PEAK &—HOUR 24-~HOQUR T 2-HOUR TOTAL VOLUME

CFS 1438, 609. 183. 183. 26296.
’ 18.87 22.65 22.65 22.65

3o2. 362. 362. 362.
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*QyNe
‘-‘ L ] o (A TS ETRTL L] (2211511231 (T3 1 2171 ) S8 6808
S COMBINE HYDROGRAPHS
T o COMEBINING FLOW KNAPP 1 AND 2
L 1STAQ  Iconp TECON ITAPE JPLT JPRT (NAME
N 2 ) o o o t
SUM OF 2 HYDROGRAPHS ATl 20
- &, Se 5. Se Se 5. 54 5.
S. S. 5. 5e S. Se 5. 5e
. 5. Se Se S. 5. Se 5. 5.
- - - - S, S. 5. 5. S. S. 9. 18.
25. 26, 28. 3. 34. 37. 4l. 46,
i 61, 66. 72. 7. 82, 87. 92. 98.
123. 129. 135, 161. 146, 150. 154. 158,
C 167. 170. 207. 283. 333, 349, 366. 389.
L 61T, 691. 168, 851. 1012, 1209. 1374, 1509,
- - 1992, 2344, 2617, 2835, 3008. 3245. 3440, 3606.
- 4354, 45135, 4603, 45438, 4465, 4313, 4119. 3905,
3135, 2923, 2721, 2553, 2361, 2155, 1943, 1730,
1230, 1085. 945. 824. 127, 678, 644, 613,
) 529, 505. 482, 460. 438, el3. 391. 371
. 38, 303, 289. 216, .
el PEAK 6-HOJR  24~HOUR 72-HOUR  TOTAL VOLUME
CFS 4603, 2889, 877, 8r7. 126258,
INCHES 8.43 10.23 10.23 10,23
) AC~FT 1433, 1740. 1740. 17404
° - .
’ ~x
L
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3 CafaCulir - - A LT TR e e AR AR S SR I A Gl A M - PR AR St i At Al indl Mgl o I S i AN ) "‘J_‘f‘:'t.\.'.‘r."".‘(_’-.\‘, -
-_'. S0 ROOEES S SsES80860 4 E2008s 0808 (X I 2221 X7 %) 088 0SPS 0SS
HYUROGRAPH ROUTING
- : RESEAVOIR ROUTING ——— KNAPP POND DAM NO 1 W/BRUSH T o
o ISTAY ICOMP  1ECUN  ITAPE JPLY JPRT  INAME
K . 3 1 0 0 0 0 Y _
ST o oThmmTon o momm s me - RJUTING "DATA - oot ot Tt T T e
. d QLOSS  CLOSS AVG IRES ISAME ¢ .
- ) N 0.0 0.0 0.0 X o
;i NSEPS  NSTOL LAG  AMSKK x TSk  STORA
B ) R 0 0 0.0 0.0 0.0 - -l.
STORAGE S 192, 205. 231. 260. 292. 325, 357, 391. s27. 0.
OUTFLOWS 118, 216, 589. 959, 1549. 3011, 5669 10081. 15933, 0.
TIME EOP STUR AVG IN  EUP OUT
1 010 193. Y 4.
e TR SHN -1 192. 4. 118, T TTIeIms emweemiemem s s
. 1 0 30 191. 5. 105. ’
‘I 1 0 40 189. S. 93.
- - - 1 © 50 188. 5. 83. T o
1 0 60 187. S. 73.
1 110 186% S. 65,
- - - 1 1 20 185. S. s8. R o s
- 1 1 30 145, S. 52.
- 1 1 40 184, S. a7,
1 150 184, 5, 42.
I 1 60 183, Se 37. .
1 210 183, S. 34,
l - - 1 2 20 182. S. 30. e o ot :
1 2 30 182. 5. 21. PR
- 1 240 182. 5. 25. ° S
1 250 181, 5. 22. - c . ot TN
1 2 60 181, 5. 20, Lo
1 310 181, 5. 18.
-~ - - - cem s oseme—em - 1320 181, 5. T 1T
! 1 3 30 181. Se 16.
1 3 40 181. T 5. 4.
- - - -1 3 %0 180. S. 13.
r ‘T 3 60 180. S. 12.
- 1 410 180. Se 11.
Smrm T e e etk S 31} 180. 5. °  1l.
1 4 30 180. 5. 10.
1 & 40 180. 5. 9.
—— e s CoomTeT e -1 & 50 180. Se 9e -
. 1 4 60 180. Sa 9.
- - 1 510 180. 5. 8.
A - TTmssh—t 1 -5 20 180. S T 8o T T
1 530 180. 5. 7.
. 1 5 40 180. 5. Te
. - -~ 1 S 5S0 180. S. 7.
" . 1 5 60 180. 5. 7.
I 1 610 180, 7. 7.
e e s e s e 1 & 20 180. 13.. T8 T
; L 6 30 180. 20. 9.
At 1 640 180. 24, 1.
. i6 S0 1580, TSy T T T g ST T T T T T T T TE TS AT AR T ST e e
L} 1 6 60 181. 26. 4.
e _ 1 710 18l. 21, 6.
B sl 2 7] 18l. 29. C17. S e
- 1 730 181. 32, 19.
5 ] . 1 7 40 181. 3s. 21.
X RIS S 2 71 182. 39. 23. : o R
1 760 182. 4. 25.
e e 1 8 1o 182. .8, 28.
TTTTeT -1 08 20 182. s3. 3. - S e e
1 8 30 183, 59, 34, .
. - 1 8 40 183. 64, 38, :
- - ‘T 8 S50 184. 69. 41l. -
1 8 60 18e. T4. 45. .
L L i 1 9 10 184, 79. 49,
- -1 920 185. 86, s3. T T s s e e
1 9 30 185. 89. S8,
R 1 9 40 186. 95. 62.
1 950 186. 103. 67,
1 9 60 187. 1. 12,
1 ) ] 110 10 188. 119, 78.
: - - - ‘1 10 20 188. t26. 83. I T
110 30 189. 132. a9,
- 110 40 189. 138, 95.
110 50 190. 143, 100. -
. 1 10 60 191. 148, 106. '
S o 111 10 191. 152. 1t.
g TtoTmoseme o101y 20 192. 156. 117, Tt e e
111 30 192. 160. 122.
o 1 11 40 193, 163, 1271. R
. 1 1l S0 193, 166, 131, : » I
111 60 194, 168. 136. S
11210 195, 189, 182, .
T == ms- - 12 20 196. 245. 154. e e D
112 30 198. 308, 1n2. '
: ) . _ 112 40 2090, 341, 192,
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i S e s e s - o e e are ug phen prt anes auet v LA G i e atulc A R L SN ey LA PSR
t 12 50 202. ST, 211,
112 62 204, 374, 211,
113 ¢ 237. 8. 261.
Tt - 113 20 210. 483, 300. S s
113 30 213, ST4. 367,
113 40 217. 654, 399.
™~ - 1 13 50 221. 129. 456, -
113 60 226, 810. Sié6.
1 14 10 231. 932, 587.
e s s s s e—s =1 14 20 2371, 1110. 678. T T T
1 14 30 265, 1291. T84
1 14 40 253, 1441, 898.
-- - 1 16 SO 262. 1572, 1021. T
1 14 60 210, 1694. 1166.
115 10 219. 1873, 1318.
- 115 20 289. 2168. 1501. -
115 30 300. 2430. 1903,
1 15 40 309, 2711, 228l.
- - "1 1% 50 315. 2906. 2573. D
115 60 321. 3127. 2832.
116 10 326, 3343, 310%.
- S ommes e o o116 20 330. 3523. 3409. T e
1 16 30 332, 3717, 3633, .
1 16 40 335. 3973, 3480,
1 16 50 339. 4241, 4143,
1 16 60 34l. “449. €366,
117 10 343, 4569, 4514.
117 20 344, 4536. 4566, -
117 30 343, %517, +530.
(1 17 40 342, 4339. 4421,
-~ I o ¥ A1) 340, 4Z216. 4T3, T T o
117 &0 338. 2012, 4083,
1 18 1o 33s, 3775, 3859,
- Tttt o ST 1 18 20 332, 36496, 3595. e e e e
118 30 329, 3241, 3338, .
z 118 40 - 326. 3029. 3113.
1 18 S0 323, 2825. 2942, -
1 18 &0 320. 2640. 2891.
119 10 317. 2457, 2640,
e S L2 1) 313. 2258, 2461. e e
119 30 308. 2049. 2269.
1 19 40 104, 1837, 2067,
- - - . o “1 19 50 299. 1630, 1863, - -
1 19 &0 295. 1455, 1672,
1 20 g0 291. 1305. 1527.
T oo T T T T T TTE 20 20 286. 1158, 1447, e s mmem e
1 20 30 281. 1015. 1354,
1 20 4«0 275, 884, 1253.
) - - - 1 20 50 269, T76. 1150. -
1 20 60 26%. 703, 10S4. .
1 21 10 259. 661. 973,
- o — Tt T T Tt 121 20 2554 628. 913. T e e
b 21 30 251, * 598, 859.
1 21 40 247, 569. 808.
1 21 50 264, 562, 762, -
1 21 60 240, 517. 720.
1 22 10 238, ' 493, 680.
T T - TTUTTmmTT oo 2220 235. 471. "Y' e
1 22 30 233, 449, 610,
1 22 40 230. 425, 578,
- - - 1 22 59 228. 402, 548, -
1 22 60 226. 381. 520. .
123 10 224. 361, 492.
TTTTTTTITIT T momTemmacmsi s mmemesoeim 1 2320 222. 343, IYS B T e
1 23 30 220, 326. 483,
1 23 40 219, 3ll. 420,
- ~1 23 S0 2171, 296. 399.
1 23 60 216, 283, 379.
T o T T T ST e s e UM T 124656 e - -
PEAK 6-HOUR  24-HOUR  72-HOUR  TOTAL VOLUNME
- CFS *5bb. 2829, 866. 866. 124656,
INCHES 8.25 10.10 10.10 10.10
AC-FT 1404, 1718. 1718. 1718.
N RUNOFF SUMMARY, AVERAGE FLOW
- R PEAK 6-HOUR  24-HOUR  72-HOUR AREA
MYOROGRAPH AT 1 ©502. 2687, 805. 805. 2.89
ROUTED TJ 1 4360. 2633, 185, 785. 2.89
HY0AGRAP 4 AT 2 T19. 306. Sl. 91. 0.30
2 CI43[ 4D 20 4603, 2889, 87117, 8717, 3.19
ROUTED 1) 3 4566, 2829. 8664 866, 3.19
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Information as Contained in the National Inventory
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